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SULFONIUM COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for the organic synthesis of salacinol having 
inhibiting action on glucotase and a cyclic sulfonium compound analogous to salacinol, and to 
obtain a cyclic sulfonium compound and its analogous compound produced by the method. 
SOLUTION: The sulfonium compound such as salacinol can be produced by coupling a 
compound having a cyclic structure containing four carbon atoms and one sulfur atom such as 
1-4-epithio-D-arabinitol synthesized from D-xylitol with a hydroxy-protected erythritol cyclic 
sulfate ester such as 1 ,3-0- isopropylidene-D-erythritol synthesized from D-glucose or L- 
glucose by the ring- opening reaction of the cyclic sulfate ester and deprotecting the hydroxy 
group of the produced cyclic sulfonium compound having hydroxy group protected with a 
protecting group such as isopropylidene group. 



http://wwwl 9.ipdl.inpit.go.jp/PA l/result/detail/main/wAAADyaahIDA4 1 4 1 79673P1 .... 2008/1 1/06 



<18>H*HMWW (JP) 02) & HJ ^ fft & SI (A) (ll)tttWHH&W#*» 

#^2002-179673 
(P2002-179673A) 

(43)&RJB ¥^14^6^265(2002.6.26) 



(51) IntCL 7 

C 0 7 D 333/46 
// C 0 7 D 333/32 
497/04 



F I 

C 0 7 D 333/46 
333/32 
497/04 



4C0 2 3 
4C07 1 



»*3g0»13 OL (£11 H) 



(21)fflH## ft82000-379453(P2000-379453) 


(71) USA 


899000013 








(22)tt)BlB ¥«K12*F12/1 13 B (2000. 12. 13) 




JES:«SMKAIWaJ2-12-l 




(72)8W# 


«* imi 


fctrafB30^1«jSffl#8WrO ¥fifcl2¥l2E14B~ 






19 B ltH8iAB*ft3*££flS© 12000 Intern 






atlonal Chemical Congress 


(72)89J# 


%® 


of Pacific Basin Societl 




m!\mimm&.mm*i42& mux 


esj C^HTXSS'b'oT^ 








(74)ttSA 


100077849 












WtXfctt< 



(54) KSW©***] ll«x*7*=^Aft^«»©IBte!Ftt*J:tflB«x/l'7*r:>>Afl:^« 



(57) mm 

D-*->a-X*i»6dfiELfcl-4-it;y* 
-D-75lf^ h-;l/&£Qft)RJIl?4ffl&ttJUl(?lfl«> 
*tt*3t*#tt£ LTfcofcfcWc, D-7;l/a-X*fc 
ttL-^Ua-X^S^rtLfcl.a-O-fV^aifUxV- 
D-i'J h'J h-/lft£©*»»SH**ifcxy MJ h 



(2) 



#M2002-1 79673 



D-*s>n-7£ji*4<b LTismm* mt^mw^m^ 

[SB#JS2] ttKJK^ffl£BmJK?1fflQ9ttfllift* 
ttttfcLTftofbSWCs *»S«B**lfciU HJ h 

£«ftatr*wK*jU7 * - vuto&wm 

5i7J;i= 

*tt£ LTJ*"3fb£Wc» TMMKMIStifcx'J h'J h 
-;WSI«B!8»lXx;l/*iiaLT*y7*'7V^-&, * 
■^■*ftfca*U/i/7*x*Mb£tt£T*i8 

is 

WE*»»«ll**ife3lttx;U7*x'>Mbfi«o*« 
^H*K«HLTW*yUU7*x*idb**£T*I 

s»b%wr*ct*»acb-r*att^i/7*x'7A<b^ 



HO. 
HO' 



HO 0 



[ft** 5] MHIW?4B^WIK?l«»MMffii« 
#tti:LTlt'3ft*«Ic/\py><b7;l/*;U*sa** 
T«ttx;U7*x->Mb^*tr*i8*«r*ct* 
»»tr*att^yi/7*z i >z»<b*«o«Ji*a. 

[H**6] tnaftxn?4fli^mms(?iffla>3i«« 

Xfcf**-D-75exh-JU 

Hbi] 



HO 



HO 

HO' 



jmb«©wk*/U7 * x 7 Mb^u»o»jg73 m. 
[nam 7 ) mzTmmumztitcz. u h u h -am 

tt«ilXf;M?, TIBSC3aTSl*tl* 1. 3-O-f V 7 

□eyfy-D-i'j mj h-;i/t7)^tt^Sx7x;i/ 
Mb 2] 

0 



3a 



SiBtt©Wtt^^7*X-7Aft^«0«St*». 
[MM 8] TIB0)£Jfol8> 
Mb 3] 



HO 



HO. 
HO 




- V 
+ 0 0 
S 




3a 



lb 



HO 



HO. 

HO 




1 



V 
+ "° Q 

s. 




OH 



OH 



7 , Ptf'7xVStcj:y7k»S«»*tlfc1.3-0-<y7' 



□ fcf 'JxV-D-x'J MJ h-/l/8ttB&&X7>7 1 Jl/3a:£M 



(3) 



1$ii2002-1 79673 



OH 



D-xylose 



TiO 




7 



OBn 
0~ 



OBn OBn 
7°° 8 0H 



0M9 

9 10 11 2 



BnO' 



HO. 
HO' 



-T&fr-^ D-*i/p-X£aJ8!Iifl<t:LT7-fehy* 

h 'J 7 1 - ju/ T«a?tl/c1-2-0--f y 7p tf 
'J t V-4-0- h U 7 1 X/l//- ^U- D-?>P 7 => / -> K 
(>t?%JMii. 1-2-O-f y 7P e 'J 7>4-0- h U 7 

i - ii,* d-t";i/zi 7 -7 y -y K6<DtS y (om^m 
s«-^>-y;i/sr«aLTi. 2-0-r v tp try ?v-3- 

0-^y^lM-0-MJ7ix;i/*?/i/-D-7/l/377 
y-y K7i:-r§Ig<!;. 1,2-0-'TV7"Qtfi>lf>-3-0- 

^y-yvu-4-o-hi;7i^uy^;u-D-y*;i/P75y-y 
K7o h y 7i-;b^^i/Sfc.i:if'ry7 I pkr'j fyi 
KJ:S*&SSa£8««a-f*<h<!:fcK> *K»OTHI 
£y */i/y" y u -y KfcT* c <b ic j: y «a lyry ?;U3- 
o-^vv>/u-D-7*/ni77y-y H'st-rsin^ y^ 1 



;U3-0-a: v-yyU-D-^Ua 7 7 y -y F8CD2<l<DzkKB 

£/• * > x/i/7 * r;ugT-«a lt/- ^;i/2, 5-y-o-y 
* y x;i/7 * x ;i/-3-o-<\ y -y;i/- d -y"/i/p 7 5 y -y K 
9&r3xf§&, /-?yU2. 5-y-o-y. * >x/i/7 *x;u- 
3-o-^y-y^-D-9;up77 y-y K9© 2faco/ ^ 

ftS«OliP*»»ta7E*EI«lcrToT*»»«H*» 
L/i:1-4xtr^^-D-75h;>-;H1<t:-r«lSs SfclOT* 

*KS«a^ tS l fci -4x ?t--D-7 5 tr h -;ui 1 

[ui*jsi o] Tiaosrsis, 
Hb5] 



L -glucose 



s- 

II 
0 



12 



13 



3a 



y isis* -tmfflofcKSfcsa LT4-6-o~r y yp 
&j : ?>-L-<7>\,z}-xnf?%xmt, 4-6-o~<y 

7aeyT>-L-?no-Z12*WtL£i;fc7^Tfc 
K*»ELT1.3-0-f yraeyrV-D-i'J MJ h 

-;H3fr*i8» i.3-o-'Ty7'peyr>-D-iy 



h y h-;M3£8<b?*-/Ufc£roiHbSytJ5lfcJ-ttT 
U-0-fy7ne'JT>-D-iu hy 

JS 1 §B®0)^«7.;U7 *z-7^b£tt0>l!ag£;£o 
1 1 1 TIBOSlfcHi. 

Mb 6] 



(4) 



&IH2002-1 7967 3 



D-glucose 



Ph-^VO 



14 



- HO^O 



r 



15 



0 

II 



Ph-vo 



16 



6 



13 



-t*T2ffl©*i!S*«S LT4-6-0-^> v 1- U xV-D-y 
;l/zi-^l4i:-r*lS<!:, 4-6-0-^>y'J?>-D-^ 
/HI -714£&<b L£ Ufc7/Ur t: K££te LT2-4-0 

-a;>-;ij7>-d-i'j mj h-justr-sui^ 2-4 

-O-^V^UxV-D-X'J h'J h->H5£2-* h*-y7 
□ ^V(!:5S£;*^T2fflW*KS^«SLT2-4-0-A:> 

i>yTy-i,3-o-<y7p£y7y-D-xy h; h-/H6 
<h-r&i8<b, 2-4-o-A;y -y 1; =r v-i, 3-0-^ y 7"p tr 
y^y-D-xy hy h-zMeOT^Vv^T^SKJ:** 
KS«S«fltt«a LT1. 3-CW y 7p tf y f> D-l 

y hj h-iui3fr*iai:, i.3-o-'ry^'ptr | j7 r 

y-D-xy h'J h-/M3££<b**x;Pfc t fctfiHfcaij£ 
£&£t!:Ti.3-o-^y7p£y7 r y-D-xy h; h- 
; l/StttfiSlKx 7. x/P3a <h r * IS <!: * * c t *» tt 

m&mi 2] Kxix?4ffl^aEitiii?iflo!)«wffii 

£^te<hLT&7<b#%lcrt&S1Sa;**l/i:xy h'J h 
-/bS«KSxxxyl/^^LTrj-y^'Jy^^ ffl 
iB-r y ra tr y x>stc <fc **e»«a«iifi«a ltk 

&£tifc$tt7/l/7*-7A<b£m, 



3a : 



3a 



i*\ 7/l/*/Mb? % £ t K. * y Kii*tifdBtt7wl/7 * 
x9Mb^%o 

[0 00 1] 



[0002] 



mmm tfrnsm^izit-Dit. yiizu/?— eras 

^^jfeJSSgfe^^^^K^t LT**Jlo->*~tflffl 

[0 0 0 3] BSItliii? tf3flB©ffitt*S-r««XyU7 * 
x7Mb£%©£$tfg*/Jlc$£;*tt/-c(Dtt. 

Sft3^tt7/l/7*x7Mb£*!B<D7/U7 7'S KKW* 
(jf-^lf^ Tetrahedron Letters. Vol.35, No. 44, pp. 

8243-8246 (1994) ) ?&5„ 
[fb7] 



HO 
HO 



20 

[0 0 0 4] CCD^tt7/l/7*X7Mb£»D7./l/7 7' 
BEH-TSCtlCfcoT, 7>pS/$ — tr<D£rSlcfctt5 
y , */U3 ->* — «l«Stt*»* C £ T*$S J: 5 lc 

[0 0 0 5] SifilC&?T, <f> K0>fitEB¥TJll.*S 

etrahedron Letters, Vol.38, No. 48. pp. 8367-8370(19 
97)#j>8) o c©-y-5->/-jWi$SL"7~;l/P->*— feH 

[0006] +f5-yy-;u*'Ty rasPv $-f&<!:<a& 
k g£T *x-y **»©«**5 -y*7 7p > # 

^5 -7 7 Ur-f * a 5 — ? CT)tftTSPlC^5-nTl^ 

6\ +r5-yy-/i/ro*si|iK$i*$t>46Tfi<. 

y 7 y*S(o+*-v-y7 u^-r 7 5©^6<D^T-iix 



(5) 



&H2002-1 79673 



, «1 > i 



[000 7] 
[0008] 

mi tmrnxu. 2 # * y , s**nfc«aa»Etsc «4 

oTt>5 (Tetrahedron Letters, Vol.38, No. 48, pp.83 
67-8370 (1997) fc«felfChem. Pharm. Bull. Vol.46 No. 
8 pp. 1339-1340(1998) )„ *&E#6<DBfS2£JHli:J:*l 

7*=^fttffctRHWC mt*?tfHI0!>ffiR*^ 

3iu:«*n7tayT**. 
Hb8] 

HO . v 

N £ OH 

OH 

HO - 

N — £ OR 

i OR 
la 

[0 0 12] CCTffll^1-4-ie^*-D-75tT^h 
±I3X;l/77'5 KBSW#0!)3itt^)U7*^'> 

Mb^«B«^«r*is[crTtc^fi8*nTi^t>©T» 

So *©iR*«5%tib«fi<rtS!tj^7t6^ +r5->/-/l/ 
O^fiElCfSU ?6lcW^7oT1-4-Xt:^7|--D-7 T 
5 h -/l/2CD#r/cfcI*I£lltii L, IR*« d 

[00 13] £CTm^fc?-£<W*4T£**Ka 



[0009] mnm?mm<om&z 

,75?^ttXJU7*x£Mb£%T'££j£»Cfc^T±§e7. 
;U775 KRIMW)att^l/7*='>^b6»(l)<)!)Ji 
frfclONrrfty* *Ste«M«>xy HJ r--;NZ>BJ&x 
Xx;U£Rtf»A iE<f*>tt«»MIIIl?tfx;ix/WfcJ| 

[ooio] *8E£Sii;:n£7l7oT*/cy'J:3S> 
*~ tfPI*3tt£ftc>Jl1*7syU7*x7Afb£%£*0 

siii<D^«7yu7 * x -7Mb£%£Sfirr ssfRicn y 
[ooii] y^'sz-iuD-smfeic^TmpiZM. 

StII?1{I<DJItttiiSg£#te<k LT8ol-4-xfc??*-D 
-75fxh- ;U2ic, *MSftiiLfcxy h'J I — 

«tt««lX^U3*IBfl**T*y7 , y>y*'&T1a 
«Hb6*£U &K1a<&*KS©IK«S£fToT?7* 

Hb9] 



[00 14] t£ZT\ V-5 ! sS-l\><D < i;?l3;®WX)\, 

MenTL^fr-p/co Z.<T)tzSb. 1-4-Xfcf^*-D-7-7 
t-h- yU2<D*&El£U:J:y, *KS«SL/cxyh 
y h-yl/£D^ttWlKx7x7 1 ;U*M«3'-«**-y7y>^ 

tsicj:»A -y-7->/-ji/i:-?-a)3iisa)Stt7yi/7*x^ 




(6) 



&M2 0 0 2-1 7 9 673 



. «1 > . 



tCo 

[0015] r£fe5*8fE<WItt7jU7*x7^b£ 
mnw&ismt* D-joi/a-xs/tiiL-^m-xfre 

I'J h'J h-iMWaWx^yiMbdWE^JtrilS 

WEx'J h'J h-JWKBWxXrJWtSIMrlMI 
LTJSHR«?4filtW[«i?1ffl031ttfllii*#ttt LT 

»-3fcft**a •> ?y t* *KS«sirtifc^ 

tf7>/l/7 * - 7Mb£%£ f £*TT 5 d £: £1t 

utr*. cctcxy hy h-iWM«8niixx;Mbft 

*tt*»MMtftifciy h'J h-;^tt5SKx7xx;U 
[0 0 16] Sfc*»B©SlttX;U7*X7AffcS»© 

«fc LT»ofca«c, *»B»«*tifcxy hy h- 

[0 0 17] $ rc*%W<DmViZH>7 tZ7 Mb£UDO 

*stLT»oftft*t*WMiffl*n/tiy h y h— ju 



HO. 
HO 



HO O 



2. 



3a. 



[0 0 18] J6lc*i8W©a«X;l/7*x7Mb^* 

wsig^att, ^jgii?4<i<tiaiiii?iffl©?itt«iig^ 

*tt£ LTJ»OfttfWc» *B88«S*nfciy hy h 

<hs c©*»»sHKftfc»tiujU7*x7Mt£*© 

*H8«3£ L TJSttT.M/7 * x 7 MbM * 1" 

[0 0 19] S^^IHISRfl(?4fl&KM?1fl0 
JStt«ii*fttt£ LTJtofcSWc* *MSftH$tlfc 
xy h'J h-/l/M*OTxXx/U*iraiLTa'y7*yy 
*»B«*ftfcWR;i/U7*X7MtS»fc 

[0020] c©j:?ic*56W(cj:y» 
stifcxu h'j h-/witt8»i^TiU**«u fcfc 
E ft* Kftflft- 5 C t £ ?T«tt^iU7 * x 7 Mb£ 
aofcdMTOIBcfc-afc. *ftBlC*ft& 3MMcA# 

^ta»owtt^U7*x7Mb^**^«^*ctfl 5 

rTIB?**. ♦RWcfel^Cxy h'J I — 

[002 1] *8HOAtt0!l£ bT^7*>-/-;H©S 
Hbi 0] 

h? -5-e 

HO v 
H0' v 

b- 



a 



ho - ;sr 



HO -V 
HO A__ ♦ ° °1 

> r r 




OH 



OH 



[0022] mcfcivr, 2imm&?mtmm®*i 

t-D-T^Z- h-;k 3att*B8«H*ftfcxy h'J 
h -;l/SttKlKx7.^;l/T'**i, 3-CW v 7a tf y x 

>d-i'j hy h-;i/T«oT, mwmnx^i^m 



^LTc:n5«^ , y7yy'7"^^ <y7Qtfyx>8 

tc<fc-3T*KS«a?nfc^«7;U7*x7^b^«Sl1b 
£i#T« ^lC7kKS<D)!K«S^7-pT-y5->/-^1^ 

[0 0 2 3] $/c*^Wffico^«xyl/7*x7Mb^ 



(7) 



^2002-1 7967 3 



■ «) > i 



[0 0 2 4] C<0WRZll7*-VUit&*0M*m* 
HO 

HO v A 9 



[0025] *8WCJS^«ttXK?4fl&ttJMIl?1ffl 
5» S&ftXff?4«£mn?1fl0Bttfll£«fttt£ 
Hb1 2] 



2a 

[0026] ztc*%wicm^z#.Mm&mitifcxv 

OH 

^ , a,b,c TrO 

D-xylose — 



«?4ffli:»*«?1ffl©aittflBi*#ttt LTJfr^tfi 
*fflt\ TIB4a. 4b<7)*;l/7*x7Mb£»&Sfi!c-t£> 

[ftl 1] 



HO. 
HO 



HO HO 
f^ S , + H 0^^ S+ 



Me 

4a 4b 
69%(4a : 4b = 7: 1) 

h'J h-^^lffiKx^xybiiLTti. 1,3-0--fV7" 
□ tf'JxV-D-l'; M; h-;UWK8HliXx;bt»* 

[0027] * zizxftmzisvT&iXEi&mtmn 

ft/cxy MJ h-/US«BS$i7.x;U<!:LT1,3-0-'r 

[0028] *»iijicji^sft*i-4-ifcr**-D-7 7 7 
Hbi 3] 



OBn 



68% 



80% 



o OH 
89% 



* » « OBn I OBn ° .OH OH 



o OMs 
83% 



10 



67% 



11 



70% 



HO. 
HO' 



88% 



-f v 7p fcf y x>Slc J: y tit ? i ffloftBfitf 
t- y 7 1 -a* i-ibg-c-umz tn-2-cw v 7a e y 

x>-4-0-^y7x-;Up<^;U-D-^Uzi77/->K6 

tr^xsts i-2-o-'ry7pe'j7 ? y-4-o-h'j7 
i n^pt ^ju- d-?;u=i 7 5 y -> K6w^ y <om<D7m 
m^y^umzum lti, 2-o--f y 7p e y rv-3- 

0-'<>^l/-4-04 l J7ir;Mf;l/-D-^^77 

S'sYitTZiMt. i,2-CWy7neUx>-3-0- 
a; V-7VU-4-0- h y 7 x x;l// ^/l/- D-7>3 7 7/ •> 



K7<d h; 7 1 xju* £if f y 7p e y fvi 

£/• ^;U^;UP -7 Rbf S c i: tcj: y «g LT/^;U3- 
0-^>-7;u-d-7-;up77/-> K8tr»3»t» 
/U3-0-A:v-y;U-D-7VUa7^y-y K802fflCD*KS 

*y $ yxivy * - ;1/St«sltp< =j-m, 5-7-0-* 
^y7s;U7*x;u-3-o-^y-y;u-D-7*ii/P7 ; 7y-y K 

9tr5X@t, * */l/2. 5-7-0-* S 77WU7 * ->\s- 
3-O-^V -7;U-D-^;bP 7 =? y -7 K9£> 2 m<D* * 
7*x;l,gTSS£tl/c*KS£Jia8tg£ LTBWfcB 



(8) 



^2002-1 79673 



[0 0 2 9] Z<Dm&l57£ZmiWf. D-*'>a-Z 
L-glucose — 

70% 
12 

7n&) ite-znttzxmt* 4-6-0- 

^y7peyxV-L-y/i/p-*i2£&<bL£i:fc7/U 
TkK*JS7cLT 1.3-0-^ y7peUT>-D-i'j h 
'J h-;H3<!:-r*lS<!:s 1,3-0-Y v7neUr>-D 
-xy h 'J h-;H3^^b^^--;UteJ:^K<bSJ<bSffi 



£iii8tt5B£LT1-4-it^*-D-7'5tf- h-/l/£JR 

[0 0 3 0] *ssEic/8i*5ft*i.3-(wv7nfc:y 

£if§*ST<b^i£ 
[fbi 4] 



62% 
13 



70% 

3a 



THiiTSC 

[003 1] ZL<D®mi5miC&ftl£. L-?;l/3-*« 

h t** c £ * y » ttiWM^iSTi. 3-cw v 7* 

PfcfyrV-D-xy h ij h-Jl/OKUBxZxJl'Sltit 

[0032] *fc*»W?JS^*1. 3-CW V ?P fcf 'J 

i«^Sf<b^iC 
Hbi 5] 



14 



H0 OH 
84% 



OH 
OH 



15 



80% 



16 



60% 



HO 
HO 



13 I 



94% 



k,l 



o 
3a 

72% 1 



lz.7fi?&?lc % D-?Vm-3.£'OX7 lift Ftfz 
IS* ^T2fflO*KS^«S LT4-6-0-^ V 5? 'J tV- 
D-^l/P-^14fT5Iigt^ 4-6-0-^>-^'j7 r V- 
D-^;U=I-X14^bL^U/i:7;l/xt: K£J1tgLT2 

-4-o-A;y>>ijx>-o-o-x'; h'j h-;H5<*:-f£:rg 

i:, 2-4-0-^>v , iJf>D-IiJ HJ h-;H5£2-p< 
h *->7P^> <k 5l££ttT2ffla>*Kg£ «B LT2-4 

-o-A;>v'ijx>-i,3-0-'i'v7atf l Jx>-o-x'j h 'J 

h-;H6fr^>lS<!:v r>-1. 3-0-* 

y7ptfyx>-D-xy m; h-ynea^yyuxvs 
tc***«W!R«*Bi«IILTi.3-o-'fyra^'j7 r 
y-D-xu hy h-;H3fT*xe<!:, 1.3-CWV7 
□ t'JfV-D-lU MJ h-;H3^BSK<t:SfS?ti-T1, 

^ x^3a t -r ^ ig t ^t^ii^lc J; o TSiir 

[0 0 3 3] C<03ja*ffltv|l»» SffiT'A^OSJifc 

D-y/U3-*£di8*m£:LTm\ i.J-o-rv7n 



e'JxV-D-xiJ HJ h-JU*ttfll«xz?/l/3a«||ii 

[0 0 3 4] *«^coatt^/U7*x^Mb^%ili. 

y yp tfy rVStcJ: y ftfcx y 

hy h-;uii«fiSs?xxx;i/^iaaLT*-yyyy^3- 
MiB-fy^peyxva^jcs^Kssa^sft^a 

[0 0 3 5] src^wffioa^x/uy+x^Mb^ 

1fe(i. ^S : ?4il < !:liSIIIS ; ?-Hlloa«ffiji^#<8«i:L 
TftcMb£%u/\p?><b7;i/*/U££j££i*s 7/u* 
;Mbrsc:<hK<fcyK&£ftfttcoT£So cc?7\p 
y><b7^*^n*^tcfifiS3-ti*^^ffijA^3'^bp<^ 

[0 0 3 6] i!txe*^lC^l^0|^Jl?4{@«»:BSlSI 
«?1»D«««3l*#tti LTlfO<bS%£ LTUU 1 
-4-xt^*-D-77tfXh-;U2^jif$L<ffl^5c:t 
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[0037] ztz-<vyu&)Tym\z&>)imm<sm 

jn/cX'J h'J h-JUJftW&XX^I/tLT, 1.3-0 

x/l/3a£4?3: L < C i: T'£S. 
[0 0 3 8] ?eic^IS?4<i<!:fiSIIIl?1fflro^«« 
LTfcO<b£%l<t LT1-4-xt^*-D-77 

tfxr--/U2sm\ *KS«g?n/cx'; h>j h-;u 

^«B5KxXx/l/<t: LT1. 3-0--T v7PtT'J ?V-D- 
[00 3 9] 

[0 0 4 0] &fc\ TBSttWDlWfcmcfi^T, 3 

r. 

[0 04 1] (gtttffll) 0-+S/D-X (Aldrichtt 
Ct) £aj&W4<hLrc1-4-xe**-D-75exh-;U 
2<D£$£$tlc^L/'dt1 StDHHCTffofc 

[0 0 4 2] ^ieic*5»t«a~ i 0*Xfe*ft& L 

a : 7-t h X f^SO^ 15RNk 
b:80%PK, 4Bm 

c : tT'J v>> (Pyridine) > h;Ux>X;U7* XJb^Q 
y K (TsCU 11ft) s IB, 
d:^;l/7"DSK (BnBr, 4.5lft) s NaH (4.51 
3) , DMF S 29$m 

e: 10% i£S?-^U7>H]-/U (10%HC 1-MeOH) , 5ft 

f : ^^>XyU7*xyl/<7py k (MsCU 4SS) , fcf 
*J*Jy* 30#, 

g:Na2S-9H20s OMF, 1B$PS. 
h:Na(CN)BH 3x 90%8tlL 5B^F^ 
i :Na s NH3 (Birch reduction) 1B$PS, 
[0 0 4 3] C©9IglCj:o7D-*->a-Xfr'=>1-4- 
I D -7 7 tf X h -;U2^iR$17%lCT^fi2-r 5 

[0 0 4 4] (§g«§0"j2)L-?;HJ-7. (Aldrichtti^) 

5aj^»if4i:u/ci < 3-o-'rvyptfy7 r >-D-x'; h 

'J h-JbWKBWxXx/USaOftdMK Jfcfc^Lfdbl 
4<&I@lCTfrofc. 

[0 0 4 5] S(CCgt;:fcttSa~e<Z>£lg&fl:£: L 

a :2-* h*->7P^V (2.0lft) , CSA, OMF, 0°C 
138^ 



b : Nal04(2.0SSK H2O, NaHC03. T'Pt^UV-Jb 

f x )—y (bromocresolgreen) x 5B$Fh) 

c : NaBH4x *^A/7;m-;k 10#, 

d : SOCI2 (1.21ft) , Et3N (2.51S) » CH2CI2. 0 

°C lOttv 

e : RuCl3(fi4J8)s Nal04 (2.01ft) . CH3CN, CCI4. H 
20, 30tt o 

[0 0 4 6] CWSieiCfcoTD-^l/Il-X^ei.S- 

0"fy7Ptryx>-D-xy hy h-jwittBMxx 

[0 0 4 7] (HJ60J3) 0-7)\,z\-X (Aldrichtt 

id za%ttntLrci,3-o-4v7aeijT>-D-x 

V HJ h-JUSttBilKxXx/Wa^fiE^ M^Ltc 
fb1 5WietCT^^7c„ 
[0 0 4 8] SJCCSK33tt*f~l<D&Ig&#i:L 

f : A;>X7;Uxk H\ ZnCI2 (3.71ft) , 3WII. 

g : Na 104(2. Olftk H2O, NaHC03, H2O, 1.4— V** 

+)■> (dioxane) 10ftFstl> 

h : NaBH4, *9\\t7)\>^-)W 30#. 

i : 2-p< h*->7P^> (3.5lft) , CSA, DMF> 11$ 

j : Na, 1NH3, tmf x iqhu 

k :S0Cl2 (1.21ft) , Et3N (2.5lft) > CH2CI2, 0 
°C. 105K 

e : RuCI 3 (ftftJCS). Nal04 (2.0lft) , CH3CN, OCI4. H 
20, 30#. 

C (7)7lSlC«t oTD-^Un -7.6^6 1, 3-0-1' V ^P fcf 
•JrV-D-xy hy h-/U^«8&lP:*7 : ;U3a£JK$28 
%tCTft«W* C ift'iT* /Co 

[0049] (mmm*) y-n-nttt-v-T^-v 
-;l/2i:i,3-o-<y7 , Ptryx>-D-xy hy h-;us 
^^xxx^sa^e-t^-yy-zn©^?-, 

L/clbl O0XSICT?T-Pfc. 
[0 0 5 0] ±IB^IiS(cfcHt^ai:bOlS*#i: L 

a : Na2C03, DMF* 45°C, 20B§F5> 
b : 0.01%HCU 40°C, 4^„ 
CCD2IiStc«fc-3T1-4-xfcf^^--D-7-5 kfx h-;U2<»: 

1 , 3-o--r y 7u tr y x >- d -x y h <) i—ummm 

X7x/U3a6^v ^5->/-;H^iR$45%lCT^-r 
SCitfT'tfc. 
[00 5 1] Sfc x -&figS-+l/c^^->/-;H(7)NMRX^ 

-;u 1 omm<D^m^ Ltt, 

[0 0 5 2] (HSfi^J5) 1-4-lW*-D-77tf2F 
-;l/2 < !:2,4,-o-'ry7 , Ptfy7 r >-D-xy hy 
^«SlKx * x/U3bfr 6. +^ 5 -> / -/UcOitftSttftlcCD 
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■* my} i 



£f&,zmcijiTT.micTfiorco ccT-m^m, a. -o- 

3b«> rT'tcat^fd, 3-0-f V T'afcf'J x>- D-X 'J 
HJ h-;U^«K!S5XXx;l/3aro^lSlCfcL^x L- 



HO. 
HO 



HO 



0 \T0-> S s0 

II 

o 

3b 



7)lZi—Z£f>-?l\'3—7>L%\tl&z.2>Z.tiz<kr>T 
Hbi 6] 



a.b 



HO' 



1c 



[0 0 5 3] ±lB£j$IgK33tt£a£b<DIgfcft£: L 

a : Na2C03, DMF, 45°C 20Pm 
b :0.01%HCU 40°C, 4B#F& 



2a 



+ 0; 



3b 



c,d 



[0054] (HSSCIJ6) xh5t Ka^^7i><t2 ( 

4,-o--rv7'pt:u7 r v-D-x'j h-jbiKnix 

[<b1 7] 

O'S 



Id 4 67% 



OH 



[0055] ±5B£$If§KfcttS c t d <7>Ig&#<!: 

c : Na2C03, DMF, 45°C\ 14Pm 
d :0.01%HCk 40°C mfSo 



2a 



[0 0 5 6] (HS6CT7) f h7tKDf*7i>i:1, 
S.-O-'ry^PtrUxV-D-xij h-;U^«KKx 
^x/U^6^lc^-TliHcT+f7->/-;U03i!li!f*1ea) 

Mbl 8] 



e.f 



o' S "o 



OH 



le 



[0057] ±ESfitr8lCfcn** e £ f ©Ig^tti 

1e££firr£Cl<!:tfT$/c„ 
e : Na2C03, DMF, 45°C, 14^PJ, 
f :0.01%HCL 40°C 4B$F«g„ 
[0 0 5 8] (HSS«lJ8) 1-4-Xfcf^*-D-77tfxh 

-;nc a -7^^ ^ufcS/SStf TJfcKfb 1 o it* l/c 2 

[0 0 5 9] ±IB^fiElSlc33l7^lS^fFg £: LZ\ 
J.XTKIBL/c&#£iIU\ -<75->y-/KDSiSWa. 4b 

g : a^fb^/U (MeU 3.9SS) * NaHC03, DMF, 12 



[0 0 6 0] Z?LTmtcV ; 7'>/-H><OmmmalZ'0 

i^t. yja->y— i!H*att*iKfceaL iC6o=o. 

/"Co 

[006 1] 

'h«)iE$T' L 6 ft& fro fc+r 5 / i , *<om 
^<*ro^«x;U7*x-7Mb^%^ A#<D§^£tt*4 
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7p> h^-i -/offiZ 



02mm mm u*>a, 

tt£JIIMII3&ttftEft»Sn42S9 m«I 



F*-L>(#*) 4C023 FA01 

4C071 AA01 BB01 CC14 CC21 EE23 
FF16 GG01 HH04 KK01 LL07 



